Adenovirus-mediated herpes simplex virus thymidine kinase gene therapy in BT4C rat glioma model.
Adenovirus (Adv)-mediated herpes simplex virus thymidine kinase (adv/tk) gene therapy combined with ganciclovir (GCV) medication is a promising approach for the treatment of malignant glioma. However, optimal administration and the effect of possible adjuvant treatments have not been fully examined. In the present study, we examined the efficacy of adv/tk/GCV gene therapy in a syngeneic BT4C rat malignant glioma model, either as a single administration or given as three injections during three consecutive days. The effect of combined adv-mediated macrophage colony-stimulating factor (MCSF) and adv/tk gene transfer was also studied. BT4C malignant glioma cells were injected into the right corpus callosum of BDIX rats (n=112). Before gene therapy, the presence of tumors was verified by MRI. The rats were divided into eight groups as follows: group I (n=20) received a single adv/tk gene transfer (total dose 4x10(8) pfu) and GCV treatment for 14 days; group II (n=5) received the same gene transfer without GCV; group III (n=28) received three adv/tk injections (total dose 4x10(8) pfu) on three consecutive days and GCV for 14 days; group IV (n=5) received three similar adv/tk injections without GCV medication; group V (n=13) received three adv/MCSF injections (total dose 2x10(8) pfu) on three consecutive days and GCV medication; group VI (n=12) received three adv/tk and adv/MCSF (total dose 6x10(8) pfu) injections on three consecutive days followed by GCV medication; and group VII (n=12) the same treatment without GCV. Group VIII (n=17) consisted of wild-type BT4C malignant glioma tumors without any treatment. Treatment effect and tissue responses were characterized by general histology, immunohistochemistry, MRI, and survival of the study groups. The best treatment effect and survival was found in rats treated with adv/tk gene transfer once a day for three consecutive days (P<.05). No improvement of the treatment effect was seen after the combined adv/tk and adv/MCSF gene transfer compared with the repeated adv/tk gene transfer. The results show that 20% of the rats can be cured (survival >6 months) after optimized adv/tk gene therapy. It is concluded that repeated intratumoral administration of adv/tk is a promising approach for the treatment of malignant glioma tumors in vivo.